
/ 
/ 

/ 

Ancient Monuments Laboratory 
Report 8/91 

PALYNOLOGICAL ANALYSIS OF 
BRITISH RAIL SECTIONS AT 
STANSTED AIRPORT, ESSEX 

Patricia E. J. Wiltshire BSc. 

AML reports are interim reports which make available the results 
of specialist investigations in advance of full publication 
They are not subject to external refereeing and their conclusions 
may sometimes have to be modified in the light of 
archaeological information that was not available at the time 
of the investigation. Readers are therefore asked to consult 
the author before citing the report in any publication and to 
consult the final excavation report when available. 

Opinions expressed in AML reports are those of the author and 
are not necessarily those of the Historic Buildings and Monuments 
Commission for England. 



Ancient Monuments Laboratory Report 8/91 

PALYNOLOGICAL ANALYSIS OF 
BRITISH RAIL SECTIONS AT 
STANSTED AIRPORT, ESSEX 

Patricia E. J. Wiltshire BSc. 

summary 

Pollen analysis was carried out on portions of two 
sections of alluvial deposits which had been exposed by 
excavations associated with the new rail link serving 
the airport. The analysis showed that prior to 3350 
BP, the site was dominated by mixed woodland with Alnus 
and Tilia being important components. There was some 
indication of minor woodland disturbance at about 3550 
BP and after a period of woodland regeneration, more 
extensive clearance began at about 3350 BP. By about 
3000 BP, the site had developed extensive reed swamp 
and there was evidence for mixed farming. Although 
saxon artefacts were exceedly rare at stansted, pollen 
analysis showed that the area presented a virtually 
cleared landscape with local reed swamp and mixed 
farming in Saxon times. 
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INTRODUCTION 

In the Sprmg of 1988, constructwn work essociated with the new rail link servmg Stansted 

Airport revealed sections through alluvial sediments near the Stansted Brook, to the south-west 

of the Airport complex. Two sections were sampled for macrofossil and pollen analysis. Peter 

Murphy's report on the macrofossil content of the sediments has included description of th~ · 

stratigraphy of the sections, and their positions relative to each other, and to the Stansted Brook 

and M I I 11otorway (AM Report 166/88), so detailed stra\Jgraphlc informatwn on all the 

deposits will not be repeated fn thfs pollen report However, Figure 1 gives a simplified 

stratigraphy of the two sections, showing their possible sedimentary relationship, as well as 

two rad:OCJrbon dates on material obtained by Murphy 

(After Murphy 1988) 

STANSTED (BRITISH RAIL SECTIONS) 
Silty olays of varying organio oontent. 

Blaok bands show areas of high organic content. 
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FIGURE 1 

H1e radiocarbon date of tt:e upper densely organic band of Section 2 of 1430.:.60 BP was 

obt.ained on a sample of organic sediment from 117-121 em while the lower date of 

: .. ~. 1 0 .:.130 E·P was obtained on twigs from 228-238 em The upper band was, therefore, of 

Ear lv Saxon date wn1le tne lower one was Bronze Age. Tnese two dates allowed an interoolatea 



~r.ron~logy for thR pol!Rn llamplQl< although it mu•t bR rRmAmbArQd that •in~ lhA ~ration r~tll 

of the sediments 1s not known m detail, the in!erpolated dates must be viewed w1th considerable 

caution. 

Radiocarbon dates were not obtained for Section I and it was assumed that the organic band from 

100-108 em was eqUivalent to the upper band in Section 2, Its presumed date thus being Earl'y' 

Saxon. 

The sediments sampled in this study are of considerable importance to the Project since (a) the 

ear !Jest ev1dence ior settlement 1s Late Bronze Age and (b) there was a pauc1ty of evidence for 

activity in Saxon times (Brooks & Wall 1988). The archaeology suggests that the south-west 

corner of the proJect ar'ea (Social Club Site- SCS), which had the better soils, was occupied 

aurmg the eronze Age, while no occupation sites were found elsewhere for the period. The 

ev10ence !or Saxon settiementls very tenuous but smce Colchester and Bassmgbourn Hails are 

mentioned 1n the Domesday Book of AD I 086, 1t JS thought that Saxon occupation remams have 

been d&str oy&d or are yet undiscovered. 



METHOD$ ond RESULTS 

SompUna an!! Counting 

For St.ansted I, a core of sediments using a Russian Borer was obtained from a depth of 

.30- 130 em Spot samples were analysed for pollen content and it was found that there wao 

aaeauate preservation only 1n the organic band beteen I 00-1 08 em. Accordingly, contiguous 

I em samples were analysed from I 00- I 09 em. For Stansted 2, a monollth of Sediments were 

obtained from 180-225 em. Spot samples revealed that pollen preservation was much better in 

thiS section and samples were analysed at 2 em intervals throughout the profile. 

Samp las were subjected to standard acetolysis and hydrofluoric acid treatment ( Dimb leby 

I 985), stained with aqueous safranine and mounted in glycerol jelly. In Stansted I an average 

of 350 pollen grains were wunted in each sample However, in Stansted 2, there was 

msuifJCJent lime for counting of pollen grains and it was decided that detailed counts would be 

ca:r1ea out at a later date m a wider scheme oi work. In the meant1me. each sample was scanned 

(twenty transects per slide) and the presence of all encountered taxa was recorded. 

Reoresentotion of Data 

Stansted I: in view of the nature of the data. it was decided not to emp lcry the use of standard 

D0ii~n ~iograms since a series of summary diagrams gave more pertinent information Pollen 

~;.;icart,; ·;;;;ce ·:)r;;:.ructed from ecological groups as well as from selected individuol tax<:: 

'· F:gures 4-71 Detaiieo pollen oercentages ior JnOJVJdual taxa are shown 1n Tables 3 ana 4. 

E e~:use or ~he ove:wnelmmg over-abundance o1 swamp tar. a ana Gram meo~ \grasses 1. Dotn 

wsr~ umittcd from tl1e pollen sum fur p8rcentogt: calculation. This me;sns that all other ta:~.a 

w,ore aJtr ibuted e,aggerated values but this was stressed wherever' it was important Swamp 

~-~~:c :3:-:d g:--cs::es were expressed as percentages of total pollen and spores ( TP) 

A.r idea of variation In species richness throughout the sediments was given by a Simple spe•:les 

ncrrness 1ndex (SRI) calculated as follows· 

SRI = No ofTaxa in a Sam ole x 100 
Total Taxa 

Stonsted 2: Because pollen was not counted in the Stansted 2 samples, pollen diagrams were 

not constructed, and details of pollen findings are shown 1n Tables I and 2. However, it was 

possible to construct a species richness index as above and this .is shown in Figure 3. 

Results 

f<esults ar'e sr1own on Tables 1-4 and Figures 1-7. These are Incorporated Into text as 



DISCUSSION 

STANSTED 2 

f<lurphy carried out macrofossl I analysis on deposits from 90-230 em, thus Including the 

organic bands shown in Figure I. He found that identifiable material was scanty. and 

preservation exceedingly poor, so that his interpretation was somewhat limited The monolith 

collected for pollen analysis covered from 180-225 em and pollen was much better preserved 

than the macrofossil matenal. Although only a scan was ach1eved, a considerable amount of 

infor·mation has been obtained regarding vegetation changes during the period represented by the 

sediments and when the two radiocarbon dates are plotted against depth, a tentative chronology is 

~ch1eved for vegetat10n history for the period. However. it must be remembered that, w1th only 

two dates available. the Interpolated dates must be viewed with caution since accretion of 

sediments in river va11eys of this type is most unlikely to have occurred at a constant rate 
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It can be seen from F1gure 2 that the depth of sed1ments represented by the pollen core may be 

estirnat;;d to cover from about 3650 BP to approximately 2700 BP. a period of 950 years 

during tne Bronze Age. Tables 1 and 2 and Figure 3 shows that at 3650 BP the area was 

do~ mated by m1xed woodland wlth T!!1a (lime) and A!nvs (alder )bemg a prominent 

G'Ornponents. The ground in the immediate locality must have been moderately damp for the 

p('11en to be preserved but tr1ere is no evidence of swampy conditions. At about 3550 BP ( dept.h 

2:20 em J. the number of pollen taxa increased markedly and plants typical of damp conditions, 

ana even stand! ng water, such as Cvperaceae ( sedges). !'otamoy&tm ( pondweedl and Spar(l,Jmum 

tvpe ( Du;-reed) were recoraec, 
4 



Tne mcrease in species richness at this level could be due to one of several reasons. Firstly, the 

mcre.ase could have been due to an opening of the tree canopy so that pollen of trees and shrubs 

growing further affeld could ffnd its way Into the sediments. The opening canopy would also 

311ow the spread of ground cover pI ants such as Plontatp (plantain) and Liguliflorae (c. f 

dandelion) This opening of the canopy could, of course, have be.en brought about by the 

· actwitles of Bronze Age peoples and, indeed, since charcoel was found in every sample, there is 

I Jttle doubt that peep le were act lYe m the area. Secondly, the mcreased wetness m Jght have 

improved conditions for pollen preservation so that a wider spectrum was found and, lastly, 

there could have been water flowing into the channel, bringing pollen from outside the 

immediate catchment 

In any event at about 3500 BP ( 218 em) the deposit became very much more organic and only 

two pollen grains were found. It is obvious that conditions prevailing at this time favoured the 

decomposition of organic remams. It is possible that the ground became much drier and aerooic 

(even If perJOdJcallvl so that m1crobJal act1vitv would have been high and sub-fossil material 

wuu ld fai I to be preserved. 
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FIGURE 3 

In the period from about 3500 BP to 3350 BP ( 218-202 em) pollen preservation was good, 

mmcanng a higher water table once more, and lime/alder-dominated woodland formed the maJor 

pert of the vegetatiOn w1th herbacecus plants bemg a mmor component. 

The organic band bet.ween 205-202 ern m1ght indicate another period of conditions favourmg 

decompos1t10n smce Murphy found only a very poor assemblage of macrofossils wh1cn was 

dominated by badly degraded nutlets of f/rticadioica (stinging nettle). However, conditions 

must hav~ ollowed preservation of pollen and, therefore, were not comparable with those 

pre;ai:;ng ;r, the lower organ1c band 1\ is very interesting indeed \hat no pollen of stinging 
= 



nettle was found in these deposits in spite of the prevalence its macrofossil remains. Mixed 

woodland remamed the dominant vegetation b4t an opening of the canopy is indicated by the 

finding of plantain, c. f. dandelion and grass pollen. 

The junction between the top of the organic band and the over lying grey silty clay was very 

snarp and there were obvious changes in the pollen spectrum. It can be seen from Figure 3 that 

species r1ehness noticeably mcreased and herbs of open habitat increased m frequency. It 1s 

also noteworthy that pollen of lime declined and, although Tables 1 and 2 give no quantitative 

data, scanmng of the pollen slides showed that tree pollen as a whole was less abundant than 

before. 

The decline of lime in Britain seems to be a diachronous event. occurring as early as the latter 

part of the Neolithic period in some areas such as the Isle of Wight ( Scaife 1980 J, and as late as 

Saxon m Eppmg Forest (Baker et al 1978 ). However, most radiocarbon dates for I ime decline 

fa!! w1th1n the Bronze Age and Early Iron Age. The phenomenon is generally regarded to be 

a;.:.oc;ated war, antr,ropogenic forest clearance rather than clima\1c events because of its lack 

svncrwonel\y and its frequent association with an increase in herbaceous pollen including that of 

cult1gen:. 

it appears, therefore. that from about 3350 BP, woodland was declining and open areas were 

being created, possibly because Bronze Age people were felling trees and pursuing a pastoral 

ecor,omv. It 1s also 1mportant to note that tr,e locality was probably becom1ng wetter s1nce 

sedges, ponoweed ana bur-reed were recorded; the mcreased wetness might have been due to 

F :'8~ 30')0 5 f' i between samp tes 195 and I 94 em J the water taD le at tl1e s1te was very n1gn 

wilr1 sedge~, bur-- reed, T;pliJ iJ!Ifo!;a (bulrush), Fi!ipenoiJ!J (meadowsweet) and 5.Jilr 

r. wi! low) being found in every sample Tree pollen was less abundant and weedy grassland 

appeared to be the dcminant vegetation, and it is important to note that cereal pollen was also 

iouna between 192-184 em. It is probable, therefore, that for the 300 years represented by 

samples from 194- 180 em, woodland clearance was more intense and both pastoral and arable 

f<lr'mir·,g were being carried out in the area. 

STANSTED 1 

Based on stratigraphic evidence, the organic band in Stansted I between 100-108 em was 

deemed to be equivalent to the upper organic band in the Stansted 2 core which gave a 

radiocarbon date of 1430 BP .:_ 60 This means that the deposits were laid down in Saxon times, 

a oer1od wnich had yielded little archaeological evidence at Stansted. 

Unfortunately, pollen preservation in the sediments under lying and over lying the organic band 

wa;. toe' poor for ana lySIS, and detailed resu Its are only avai I able for the organic band between 



100-108 em. Tables 3 and 4 give details of pollen percentages of individual taxa but Figure 4 

g1Ves a summary of the major components of the vegetat10n throughout the period represented by 

the organic band. 

STANSTED 1 
Pollen Proportions for Organic Profile 

El Swamp Speciu = 34.3\li! 
~ Gramineae = 422\li! 
121 Salix+ Alnus = 4.3\li! 
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FIGURE 4 

The ~~t:~ 1ot sr,ows that the total percentage of tree pollen was 1 0.6%, including 5alir and .4/r;u": 

1 ,;·ider J, wr1iN1 were llf:ely to have been local, and thiS low percentage m1gr1t lndiCate a very 

open lancscape at Stansted m Saxon \1mes. It 1s very difficult to assess )us\ what constitutes a~ 

open landscape from pollen data but work of Heim ( 1962) would suggest that if the proport10n 

of tree pollen in a diograrn falls below 50%, the landscape is fairly open, and for closed 

w.x.dland, tree pollen can ·vary between 64-92% On the other hand, Smith and Taylor ( 19691 

na·;e snown tnat oercentages of 20% md1cate wooded condi\10ns in u-,e vicinity of the sne, wnn 

5 't md!Cot!ve of •: m the case of Smlth & Tavlor) open moorland vegetatiOn. Work of the author 

( ur,publistd) carried out in tr1e same region of Wales as that of Smiths, Taylor, refutes their 

fm01ngs, sr,e r1as sr,own tt1at a bacLgr·ound of 2S% tree pollen prevails m the uplands or cent!' a! 

w:::Jes w~ere some vallev slopes are wooded but plateaux for many hunareas of hectares are 

comoieteiy bare of trees. 

:tis probably safe to assume that the Saxon landscape at Stanste.d was an open one but inspection 

oi iaDie 3 would mmcate that what little woodland there was away from the immediate s1te was 

dommated bv i.lue.rms( oaU It must be remembered. however, that there mav have been 

virtually no woodland as suer, but that the tree/shrub pollen record represents input from 

1solat.ed trees and patches of scrub. 

f·iUI'Phv ( 1988 l showed from macrofossil evidence that the organic deposits were laid down in a 

bulrush reedswam~ and the pollen record supports his findings. Table 3 and Figure 4 show that 

sviomp species and grasses made up 76 5% of the total pollen spectrum It is impossible to 

mstmgu1sn between the pollen oi reedswamp grasses such as Pliriit}771tes (common reed) and 

those which grow m drier grassland so the high grass pollen levels are difficult to mterpret. 

7 



However, the common reed i> usually to be found in the kind of Qnvironmenl which wa~: 

prevalling in the period under revtew, and it may be assumed that much of the grass pollen was 

derived from thB swamp itself. Figure 5 shows the relationship between the Species Richness 
lnc!Bx and the frequency of swamp species (see Table 3 for taxa included in swamp curve). 
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The cc•!'!en e1taence suggest tr,at the slte became progresstvely wetter. accomoamed bv ex pans !On 

0i "'"""'"'''~,and tr1er, a point was reocr1ed wr,en the water table seems to !rave beer, lowered ar.d 
tr>e swamp decilned .t>,s tire sl\e t•ecame dner so species rtchness mcreased and tne nature of t_ne 

::~ :.=:.·t:..' '.'Bge!.ctlcr: c:r1~r.ged to some degr-ee~ the swamp communilv chang1ng from one dom;n0tea 

bv bur-reed. buirusr1, sedges and Apium type (c. f. water parsnip) to one where. for example. 

the f(•ll•!wing were well represented: meadowsweet, Cruciierae ( c.f. lady's smock), i:ait!>a type 

(cf ~in~up), C!lt"Jx'.'Pi&miJm (golden saxtfrage), Iris, and Tro!!Jus (globe flower) Many of 

tne latter group are small, low-growing plants which may have been able to thrtve on the muddV 

surface and margtns as the swamp gradually filled-tn. 

lnterprettng tne change in species richness is slightly problematical smce it might simply be 

reflecting the density of the swamp rather than a real increase in the number of species growmg 

in \t1e locality. It is well known that tall herb vegetation (especially if meadowsweet is 

abundant) effectively filters out extra-local pollen ( Vuorela 1973) so that the extra-local 

veg;;tat.ion (outside the immediate swampy area) might be being recorded more accurately as the 

swamp aecitnea. On the other hand, Figure 6 might indicate that the filtering effects were 

relattvely small; thts diagram shows the relattOnshtp of alder and willow and of trees and 

sl,rubs( other than alder and willow) in relation to the swamp vegetation 



Tne pollen curve for trees (other than alder and willow) shows no obvious correlation with the 
curve for swamp species. On the other hand, alder shows a positive and willow shows a negatJVe 
relationship with the swamp. 
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FIGURE 6 

:n sp,tc of t.r;e paucity of its pollen, alder was more abundant during the wetter phase whilst 

w1iiow became aommant as the swamp dried out. Alder normally produces cop:ous amounts of 

pollen and the low amounts 1n \hlS d1agram probably 1nd1cate that either 1\ was bemg pollarded, 

or \M\ vt:ry few trees indeed were in the vicinity Willow, on the other hand, is insect 

polllnatea and only small amounts are normally released to the ak so that trte large arnounts 

found 3t this site means that it became exceedingly abundant as the swamp dried out. 

The lacr of correlation of the other trees with the swamp probably reflects their regional rather 

u·,an local distribution and the comparative lack in variation in their percentages probably also 

maicates that the tall herb vegetation of the swamp did not filter out the reg10nal and extra-local 
pollen to any great extent. 

Figure 7 and Table 4 add further evidence to support this hypothesis since 'dry land' herbs such 

as plan tam were well represented even when the swamp was at lts height of development. Th1s 

means. tr1erefore, that the increase in species richness as the swamp dried out was real rather 
than apparent and was due to an increase in 'dry land' herbs as well as to those exploiting the 

marg1ns of the diminishing swamp 

9 



Figure 7 shows that grass poiJen was high throughout the period undar review. As has already 

been discussed, lt is fmpossib le to separate r,eed pollen from that of pasture grasses but the 

relative abundance of pastoral herbs and ruderals suggest that pastoral farming was probably 

STANSTED 1 
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FIGURE 7 

an 1rnoonam feature of we local Saxon economv. Araole farming also seems to nave oeen c:orne.c 

c:ut ;:;;ce cer--e3l ;)Oller. was founc at 108 em and cons1stentlv 1n tne upper levels of the p:of:1e . 

.t,~ot\ frorr1 the pollen of ,·'>$.:·.Jic- (rye), that of cereals is thought to travel only a few metres or 

even cennrneH"e:3 from a growmg crop, althougn crop processmg doe> dlssernwate it furtr1er 

~(ield Yuore I.e ( I 973) In any event., the presence of cereal pollen may be taker. to md1cat.e tile 

ciose prox irn ity of a crop, or place of processing. 

n,e relative abundance at the base of the diagram of herbs commonly found in weedy grassland 

ana oasture, and the presence of cereals, indicates that the local landscape was extensively 

managea m Saxon times. The pollen evidence might thus support Murphy's contentiOn that 

extensive deforestation for agriculture and settlement caused increased run-off and a raising of 

local water table with consequent swamp development. 

1 ( 



CONCLUSION 

On the whole, pollen seems to have been better preserved than macrofossils in these sections of 

deposits. 

Bronze Age: The two radiocarbon dates obtained for the Stansted 2 core indicated that the 

monolith of sediments analysed for pollen covered about 950 years of the Bronze Age, and the · 

dates allowed a tentative chronology for vegetation history during this time. 

At about 3650 BP the site seems to have been enclosed by mixed woodland with lime and alder 

forming a significant proportion of the tree canopy, and ferns and grasses forming the 

understory At about a hundred years later, the site became wet enough to allow the invasion of 

swamp and this was associated with a marked increase in species richness. Thase changes may 

have been due to woodland clearance by Bronze Age people. However, immediately after this 

period, the site seems to have dried out considerably and lime/alder-dominated woodland 

prevai lea once more. 

At about 3350 BP, two hundred years after the first possible interference with the woodland, 

tne ar·ea became disturbed again, and to a much greater extent. Woodland declined, lime lost its 

pre·::ous high status, and the site became colomsed by reed-swamp. An Increase 1n spec1es 

richness accompanied these changes and weedy pasture/grassland seems to have spread locally 

even though trees and shrubs were abundant. The opening up of the tree canopy and spread of 

op;;n habitat seems to have intensified from about 3000 BP and arable farming soon followed 

Tn& former woodland seems to have been largely replaced by reed-swamp with willow becommg 

!moortant JmmedJately locally. 

Saxon: The landscape was very open by 1430 BP and the site was dominated by reed-swamp 

::~8 weed/ grassland/pasture altnough some arable agr1cu Jture was being carr Jed out E3r ly m, 

sorne aider was associated with the swamp, although its low pollen frequencies suggest that it 

was eHher being pollarded or that there were very few individuals. 

The water table gradually rose and the swamp expanded to a maximum and then declmed. The 

pollen spectra suggest that Jts decline was due to drying out of the swamp surface and this, of 

course, may r,ave been due to its filling in through the excessive inwash of silty material from 

disturbed soils in the surroundmg catchment. As the swamp dried out so the spec1es richness of 

IO"val vegetatiOn mcreased, partly because of the mvas10n of Jow-growmg swamp edge spec1es and 

partly because of those of weedy grassland. Willow invaded the site and rep laced alder locally at 

a time when cereal growing became inceasingly important in the area. 

The pollen evidence would suggest, therefore, that Bronze Age people were actively engaged in 

pastoral and arable agriCultur-e m the env~rons of the site and that, in spite of the lack of Saxon 

ar·tefacts, Saxon peoples were also actively engaged in mixed agriculture locally 

I I 
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~;rev + + + + + + 1--_:t__ _+ _ _!__ + + :::::::::::: :::::::::::: :=;=:=:=:=l I I I 
'·/ery Dark Grey/Brown Organic _ ____ .. +_ .. _ --~.. =:::=:==;::= 
~eyish Brown :::::::::::: :::::::::::· + + + + + + :::::::::::: 
'·/er"t Dark Grey/Brown Organic _ =Q/ ::=:::::::;: + 

Dark Grey/Brown SliQhlly Organic ____ :::::::::::::=:::;:::;:: ::;:;:;:}[ + I + I + 1 

-:·:-:-:·:·: 

Trees & Shrubs __ ___ 1 

~.1 nus + + + + + + + + + + + + + + + + + + + + + + + I 
~;~·oryloid + + + + + + + + + + + + + + + + + + N + + + 1 
01~~rcus + + + + + + + + + + + + + + + + + 0 + + + I 
Tilia + + + + + + + + + + + + + + + I 

E·elula + + + + 0 + I 
Pi nus + + _ + + + + + + + + + T + I + 
Prunus l ype H + 
Ulmus + + + + E + I·+ 

Fraxinus + + R 
Salix + + + + + + + + + + 

Ferns & Sphagnum 
PolvontiitJm + + + + + + + + + + + + + + 

Filicales + + + + + + + + + + + + + + + + + + + + + + + . .• 
Pteridiurn + + + + + + + + + + + + + + + + + 

~~t@gnum + + P 
I Wetland Plants +-- __ --1---- __ L 
Cyperaceae + + + + + + + + + L + 

£Jiipendula + + + + f--- + E 
~!!'.!'JQ!J.elon _ --f---1--- __ __ + N + 
~arganium type + + + .....:!:_ _:!" __ ~_: __ , ___::!:_~ _+_ + + + + 

Typha lalifolia + + + + --~ ______ .:+__ + 
Arable Indicator I I I I I ~ ~ ---------. -- ---->----- --- r--- -+ I 

-'-- _! _____ _!_ --- ------ -- ___ c___ -+-: 
TABLE 1 

':P,_r:~~!}'_ee -kocJ __ L!_L.!_ 
c~:J ~_J~.cllil!l~.-~ ~!~ ~ 
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STANSTED 2 

+ + 

+ 

+ 

Cruciferae undiff p 

Galium .t.zJoe 0 + + 
Grarnineae + + + L + + + 

Leguminosae L 
Liquliflorae + + E + 
~1ercurial is N 

+ 

~~;~:~~::~:;~;. . -· ,~ ···~· _, ·~· ~·= ·-· . : . ~ll I I I I I I I ; I I I 
f':: ----~ ~--- ---~- ---~- ~---f--- --f--- -
Ranunculus type --~~----e--- -~---~ __ ~----- ·-'~- _ f-2_-
!:hinaf!!Jlus ty~ _ ~ ~ ---f---~- ______ ~---- --~~- ~-- ___! __ --C--- ____ _ 
Rosaceae ~ -·-- c-~- ------ --~- ~~-~--~ ~~-~-- ---~- ----- --~- ---t--- --- --
~~!S:J~~!__. _________________ _,_ ___ _ 

~l~---[--~-·~-
~rjf~l~~":ll¥!!_0_ - - - ---- ---liflobellif~r~e--------~--±_-~ ___ ---L~'-~ 

~t 

------+------~~--

ldt:lif~tl:R~---------- ~tz~'j ~ ~!>;:~,~i~ §;~ ~~-
+ 

===::::;:I=-=:=::::~ 

+ 

---"----"----~-;-(=~== ~--= --1-~ --= ---1---

~--+:-+-- ---- --- --+-- -- ~- --.;:-l---.1--j + I t--l 
-~'-·-- --- --- ----L-- -- _______ t_l_ ~ 

TABL.E 2 

+ 
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STANSTED I 

Depth (em) 100 10 1 102 103 104 105 106 107 106 
Trees ~ Shrubs 

Quercus 8.2 16 17 11 20 23 14 20 9.4 
Betula 1.4 2.8 1 1.6 4.4 2.3 11 2.5 
Salix 14 39 23 8.1 8.9 2.5 1.9 
Corylus 8.2 2.8 4.8 3.2 2.3 16 2.5 5.7 
Ulmus 1.4 0.7 
Tilia 1.9 
Pinus 2.7 0.7 1.9 4.7 3.6 2.5 
Alnus 2.7 0.7 6.7 7 7.1 2.5 3.8 

Ericales 
Cal luna 1 

Ferns 
Pter1d1um 12 4.2 9.5 8.1 14 11 7.5 15 
Polypod1um 2.7 I 1.6 
Fi!icales 1.41 1.4 10 3.2 2.2 3.6 7.5 

Swamp Species 
Sparaardum lvoe 2 4, 5.4 3.9 8.7 18 26 23 32 14 

I Tvpha lallfo!Ja 0.3 0.3 0.4, 2.3 3.3, 0.7 2.9! 1.3 
!Cvoeraceae 5.9 2.7 8.3 15 24 241 26 12 18. 
I Apium tYPE' I 03 0.31 14 0 71 1 4 3 7 I") ... ! 

I 4 .-..J I 

i~lentha type I 0.51 I. I I 0.7 041 0.61 
_ 5ph~g_num I I 0.4 i 0 3i 
: Polvaonum am8hibium 0 3! 
Cruciferae cf Cardam;ne 0.6 I 61 0.6 0.4 0.5 0.7 I 
Filioendula 0.6 2 ., 

'" 2.5 0? "·- 04, 1.1 
Mvr1ophyllum altermflorum I 04i I i 

i Potamoaeton 1.1 3.51 3.2 1.3 I AI I 
Caltha type 0 3. 0.5 06 04 
Chrysosplemum 0.3 0.3 0.4 I 
Iris 0.3 0.5 0.6 0.4 
Trollius 1.1 04 
Berula type 0.3 0.3 

'Oenanlhe type 0.3 
Grass 

Gramineae 68 47 51 41 30 30 26 33 45 
Taxa expressed as percentage total pollen minus swamp species and grasses 
Swamp species and grasses expressed as percentage lola! pollen 

ITABLE 3 
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S T A. N S T E 0 I 

Depth (em) 100 101 102 103 104 105 106 107 108 
"Dry land' Herbs 

Cereal 9.6 0.7 ~.8 1.6 7.5 
Plantaoo lanceolata 19 13 3.8 6.5 11 7 8.9 10 5.7 
Lioulinorae 6.8 5.6 1.9 1.6 6.7 12 11 13 ~.1 

Bidens type 4.1 2.8 4.8 ~.8 6.7 2.3 5 0.5 
Caryophyllaceae 1.~ 1.9 1.6 2.2 0.5 
Rumex acetosa 0.7 3.8 1.6 1 
Urtica type 1 
Hyoericum perforatum type 1 
P1mpinella type 0.5 
Sinapis type 1.~ 1 0.5 
Trifolium tvoe 0.7 2.1 

· Pumex unmff 1.~ 0.7 16 24 12 3.6 7.5 
Chenvpodiaceae 0.7 1.6 2.5 
Anthemis tvpe 0.7 1.9 48 75 
Heracleum type 1.4 3.6 
i Ranunculus type 0.7 1.9 4.7 1.8 
Cruc1ferae und1ff I 2.3 1.8' 

!Lvtu:. tyoe i I I 3.6 I 

lh'iji'!tE':~ ot.t,J:.if,:·1ius tvN.· !4 i I 91 131 2.2! ~ 71 I 
: 1~1rS1UrP. ! i I I ' 2 3i I I I I 

I Artemls~a I ' .. , ") I I I : ··- I 

!Cac.:.ellz: type. ' I :2.2 I i I i I 

i ~3-aiJurn t voe I 2.6i 4.81 ' I ; i I 
i Stachvs type 0 71 1'1 1.61 I I I I 
IPoter.t1lla t·!'oe I 1.6 i I I I i 
i ~~uous I I 1.61 I ' i I , 
[Dltlllal!s typr;- I \ 

l c.~seda I I 
~mnantnus type 0.7 I 
Pollen expressed as percentaoe total pollen minus swamp species and orasses 

)TABLE 4 
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